Determination of the carbohydrate composition of mammalian glycoproteins by capillary gas chromatography/mass spectrometry.
A technique to determine the carbohydrate composition of glycoproteins using capillary gas chromatography/mass spectrometry (electron impact) with selected ion monitoring is described. This method entails hydrolysis with methanolic-HCl followed by formation of trimethylsilyl methylglycoside derivatives, extraction of the carbohydrate derivatives into hexane, and GC/MS analysis. For those carbohydrates that are present in animal glycoproteins including fucose, mannose, galactose, glucosamine, galactosamine, and N-acetylneuraminic acid (sialic acid), the sensitivity of this assay was approximately 1-3 pmol and the assay was linear over a 100-fold range. The carbohydrate compositions determined on small quantities (1-10 pmol) of various glycoproteins including human transferrin and alpha-1 acid glycoprotein, fetuin, and ovalbumin were identical to their reported carbohydrate content and compositions. Major advantages of this technique include the time required to complete the sample preparation and analysis (less than 8 h), the sensitivity and specificity of the assay, and the fact that all carbohydrate moieties, including sialic acid, can be quantitated in a single hydrolysate of a glycoprotein.